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FUEL CELL SYSTEM AND CONTROL METHOD 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on April 22, 2009 has been entered. Applicant has amended claims 17 and 31. Claims 
17-31 are pending. 

Claim Rejections - 35 USC§ 102 

2. Claims 17-28 and 30-3 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Nonobe (US 
6,158,537) is withdrawn because claims 17 and 31 were amended. 

Claim Rejections - 35 USC§ 103 

3. Claims 17-28 and 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nonobe 
(US 6,158,537) in view of Kimura et al. (US 5,964,309). 

Regarding claim 17, Nonobe teaches a fuel cell system [power supply system 10] (Abstract) 
including an energy supply comprising a fuel cell [20], a power distributor [relay 42] connected to the 
fuel cell, and a secondary cell [storage battery 30] connected to the power distributor (9:44-60); a load set 
[motor 32, auxiliary equipment 34] connected to the power distributor (9:54-56); and a controller [control 
unit 50] (9:51-52,9:59-60). 

As to configuring the controller to control the power distributor to warm the energy supply when 
the fuel cell system is started up, Nonobe teaches that a controller, control unit 50, is constructed as a 
logic circuit including a microprocessor and a CPU, a ROM, a RAM, and an input/output port (10:14-16). 
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The controller [control unit 50] is configured to control the power distributor [relay 42] to warm a 
vehicle's energy supply [storage battery 30 and fuel cells 20] upon its start-up (i.e., when the vehicles 
starter switch is switched on) (9:32-33, 12:64-13:14). 

As to a warm-up mode being based upon the possible generation of the fuel cell and the possible 
discharge of the secondary cell, Kimura teaches a power supply system for an electric vehicle having a 
fuel cell stack, a storage battery and a control unit constructed as an arithmetic and logic circuit including 
a microcomputer, and a CPU performing a variety of arithmetic operations (5:28-35, 9:13-10:10). The 
CPU estimates the output current of the fuel cells and storage battery [possible generation of the fuel cell 
and possible discharge of secondary battery] (12:13-23). Upon start-up, if the battery requires charging 
(i.e., warming-up), the calculations result in a higher estimate of current from the fuel cell (as compared 
to that obtained when the storage battery does not require charging) and the fuel cells supplies electric 
power to the storage battery and auxiliary machinery (1 1 :2 1-24, 12:24-27). If the storage battery does not 
require charging when the system is started, both the fuel cell and storage battery provide power to 
auxiliary machinery (1 1:9-1 1, 12:29-32). 

Thus, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
base a warm-up mode on the possible generation of the fuel cell and the possible discharge of the 
secondary cell of the system of Nonobe because Kimura teaches that it is a means with which to control 
the driving state of respective elements of a power supply system, such as facilitating the cooperation 
between its storage battery and fuel cells in the supply of power to a load (see Kimura, 8:17-19, 10:8-10). 

As to the power distributor warming the energy supply by alternately repeated switching of a frist 
power distribution unit and a second power distribution unit, one of ordinary skill in the art would 
appreciate that, depending on whether the fuel cell stack used in the system of Nonobe, as modified by 
Kimura, requires warming-up or its storage battery requires charging, the power distributor will 
repeatedly switch between the warm-up of the fuel cell stack or charging of the storage battery during 
operation of its electric vehicle, as required. 
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Regarding claim 18, Nonobe teaches that the load set comprises auxiliary equipment [34] for 
power generation of the fuel cell (8:62-9:5). 

Regarding claims 19, Nonobe teaches a remaining charge monitor 46, e.g., a voltage sensor or a 
SOC meter, which measures the power charge of the secondary cell [storage battery 30]. One would 
appreciate that the controller used in the system of Nonobe, as modified by Kimura, is capable of being 
configured to control its first power of the energy supply, as recited by the functional language of claims 
3, because all the structural limitations upon which this claim depends have been taught by Nonobe. See 
MPEP2114. 

Regarding claim 20, Nonobe teaches a detection system [temperature sensor] configured to detect 
a first temperature of the fuel cell (13:7-10) and a second temperature of the secondary cell (14:56-58). 
One would appreciate that the controller of Nonobe, as modified by Kimura, is capable of being 
configured to have its first power of the energy supply increase, as the first temperature is lower in rising 
speed than the second temperature; and the second power decrease and the third power increase, as the 
first temperature is higher in rising speed than the second temperature, as recited by the functional 
language of claim 4, because all the structural limitations upon which this claim depends have been taught 
by Nonobe. SeeMPEP2114. 

Regarding claim 21, Nonobe teaches a controller [control unit 50] in communication with a SOC 
[SOC meter] of the secondary cell [storage battery 30] (10:6-1 1). Therefore, one would appreciate that 
that the controller of Nonobe, as modified by Kimura, is capable of being configured to determine a first 
power of its energy supply within a limited range depending on an SOC of the secondary cell, as recited 
by the functional language of claim 5, because all the structural limitations upon which this claim depends 
have been taught by Nonobe. See MPEP 2114. 

Regarding claims 22-27, one would appreciate that the controller of Nonobe, as modified by 
Kimura, can be configured to perform the steps recited by the functional language of claims 22-27, 
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because all the structural limitations upon which these claims depend (i.e., see claim 2) have been taught 
byNonobe. See MPEP 21 14. 

Regarding claim 28, Nonobe teaches that the auxiliary equipment comprises an oxidizer supply 
configured to supply an oxidizer to the fuel cell [air compressor 66] (8:63-66). 

Further, one would appreciate that the controller of Nonobe, as modified by Kimura, is capable of 
being configured to increase power consumption at the oxidizer supply [air compressor 66] for the 
oxidizer to be supplied by an increased flow rate at an increased pressure, to increase the fourth power, as 
recited by the functional language of claim 5, because all the structural limitations upon which this claim 
depends have been taught by Nonobe. See MPEP 2114. 

Regarding claim 30, one would appreciate that the controller of Nonobe, as modified by Kimura, 
can be configured to perform the steps recited by the functional language of claim 14, because all the 
structural limitations upon which this claim depends (i.e., see claim 2) have been taught by Nonobe. See 
MPEP 21 14. 

Regarding claim 31, it has been held that, to be entitled to weight in method claims, the recited 
structure limitations therein must affect the method in a manipulative sense, and not to amount to the 
mere claiming of a use of a particular structure. Ex parte Pfeiffer, 135 USPQ 31 (BPAI 1961). It should 
be noted that the structure recited in the preamble of this claim has been addressed above with respect to 
claim 1. 

As to steps recited in the claim, Nonobe teaches a control method including: 

• when the fuel cell system is started up (12:64-13: 14), controlling the power distributor [relay 
42] to warm the energy supply by alternatively repeating a first power distribution [IF4] and a 
second power distribution [IF1+IB1] (10:66-11:13, 11:52-60); 

• wherein the first power distribution unit has a first power generated at the fuel cell [IF4] and 
distributed to the secondary cell [IB4<0]and the load set [It4] (1 1 :52-60); and 
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• wherein the second power distribution [IF1+IB1] has a combination of a second power 
generated at the fuel cell [IF1] and third power discharged from the secondary cell [IB1], 
distributed to the load set [motor 32, auxiliary equipment 34] (10:66-1 1 : 13). 
The remaining limitations recited in this claim have been addressed above with respect to claim 1. 

4. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nonobe and Kimura as 
applied to claims 17-28 and 30-31 above, further in view of Mufford et al. (US 6,186,254). 

Nonobe and Kimura are applied and incorporated herein for the reasons above. 

Regarding claim 29, Nonobe teaches that the auxiliary equipment also includes a cooling system 
[water pump] configured for a water cooling of the fuel cell, with a cooling water line (8:66-9:3). 

However, Nonobe and Kimura do not expressly teach the cooling system with a radiator provided 
with a cooling fan, and a bypass member to bypass the radiator. 

Mufford teaches a temperature regulating system for a fuel cell powered electric motor vehicle 
for maintaining fuel cell stack temperature within a temperature range that provides satisfactory cell 
performance (Abstract). The fuel cell stack 30 includes a coolant inlet port 45 and a coolant outlet port 
50 (3:63-67). A plurality of cooling medium conduits or pipes 55 define a coolant path through which the 
cooling medium flows between the coolant outlet port 50 of the fuel cell stack 30 and the coolant inlet 
port 45 (4:5-8). The cooling medium also next encounters a bypass valve 100 that controls coolant flow 
to a radiator 105 and a radiator bypass path 110 (4:53-55). Coolant passing through the radiator 105 is 
cooled by air flow over the radiator 105, via the use of a variable speed fan 1 15 or the like (5:8-12). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
include the radiator, cooling fan and bypass member in the system of Nonobe, as modified by Kimura, 
because Mufford teaches that their inclusion can ensure satisfactoiy stack performance by regulating the 
stack temperature. 
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Further, that artisan would also appreciate the controller of Nonobe, as modified by Kimura and 
Mufford, is capable of being configured for operation of its bypass member to increase power 
consumption at the cooling fan, to increase the fourth power, as recited by the functional language of 
claim 29, because all the structural limitations upon which this claims depends have been taught by 
Nonobe and Mufford. See MPEP 2114. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-19 have been considered but applicant has 
amended the claims such that new grounds of rejection were necessitated. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Edu E. Enin-Okut whose telephone number is 571-270-3075. The examiner can normally 
be reached on Monday - Thursday, 7 a.m. to 3 p.m. (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Dah- 
Wei Yuan can be reached on 571-272-1295. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 



Application/Control Number: 10/520,623 
Art Unit: 1795 



Page 8 



/Edu E. Enin-Okut/ 
Examiner, Art Unit 1795 



/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1 795 



